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h�ifj Q3MHkHlmMnpo�SqW�r7lmPtsunvsKwRxOy%zfxOkPRQ{l|Q{M i k�Q}xq~�P j!i k�Q�k�MHzf� i sqy�~DM i ������PRQ{l�n�s;Q i P j �msqz i
Q3� i sqngxOMHk�Q�x4~ h�j o�SqW�r���xOMHkH�u~DxOy5Q3� it� MHz�z9s���xOMk�Q{sqlmk��lmNO�UoF� i$�Oi ����sqPRQ i y ifj xOPRl|o
Q3xOyR��s;Q5�OVdn i Q3y3l�z�Q{xOkHP����}� it��ifj sqyRQ3n i k�Q[x4~���k i yRNq����P5L � � sqkz i ����M i �B�t�Bzf� it� kl|o
Q3l�s4Q3l �Oi�j y3xONqy{sqn�lmP i�� sq��M�s4Q{l�kHN	n i Q3�HxU�P[~Dxqy�Q{y{s4kHP3n/MUQ{lmkN	Q{� i sqz$Q{lmklm� i ��sqPRQ i Q3��s4Q
�dl��m�%� i N i k i y{s4Q i �#���(~DMUQ{MHy i x j�i y{s;Q{lmxqk(xq~dz�xOnvn i yRzflmsq�%kBMzf� i sqy j xJ� i y j ��sqk�Q3PfT
Q3� i y i ���gy i �MHzfl�kHNuxqy j xOPRP3lm���� i �ml�nvl�k�s4Q{l�kHN�Q3� i k ifi �v~DxOy�s�P i z�xOkH�vy ifj xOPRl�Q{xqyR��� i o
�qxOkH� � MHz�z9s���xqMHk�Q sql�k��5�}� i zfyRl�Q{l�z9sq� j sqy{sqn i Q i y[Q{��s;Q�� i$¡ k i P�Q{� i Q{y{s4kHP3n/MUQ s4Q3lmxOk
i$¢ z�l i kHz��£xq~	sqz�Q3lmkHl�� i lmPRxqQ{x j!i P7lmP7Q{� i k i MQ{yRxOk ¡ P3P3l�xOkUo�Q{x4oFz9s j Q3MHy i y3s4Q{l�x¤~DxOy�Q{� i
j s4yRQ{l�zfMH�msqy�l�P3xqQ3x j�i lmk`s/Nql �Oi k`k i MQ3y3xOk`P j!i z�Q{yRMHn¥���}� i z9sq��zfMH�ms4Q{l�xOk�xq~[Q3y{sqkHPRn/MUo
Q{s4Q{l�xOk i�¢ zfl i kHz$�pQ{� i y i ~Dxqy i y i�¦ Mlmy i P�s4zfzfMy{s4Q id¡ P3P3l�xOkvsqkH��zfs j Q3MHy i zfyRxOP3P�P i z�Q3lmxOkHP
x �Oi y�Q{� i y{sqkN i xq~[k i MQ{yRxOk i k i y3Nql i P�lmk@��xqQ{�@Q3� i y i sqz$Q{xOytlmk��d�Hl�z �@Q{� i sqz�Q3lmkHl�� i P
sqy i�j y3xB�HMHz i �#§¨Q©� j lmzfsq�m�|��Q{� i y3nvsq��Pª�UPªQ i nvP{«�sqkH�¥Q{� i Q3y{sqkHPRn/MQ i y�§¬ngxOPRQ��ml� i ���¤s
~¬sqPªQ}P j�i z$Q{yRMHn®PR�BPRQ i n�«$�t��MHyRy i k�Q h�j oªSqW�r i$� sq�mM�s;Q{lmxqkHP	s � sqlm�msq�H� i ~DxOytQ{y{s4kHP3n/MUQ i y
Pª�UPªQ i n¯PRQ3MH�Hl i P}P3�xK��P3l�NOkHl ¡ z9sqk�Qt�HlmPRzfy ifj sqkzfl i P}lmk@��xqQ3��Q{� i�¡ P3PRlmxOk`sqk�¤z9s j Q3MHy i
z�y3xOPRP�P i z$Q{lmxqkHP%lmk�Q{� i}i k i yRNq�py i NOlmxqkHP�xq~!lmk�Q i y i PªQ9���}� i y i ~DxOy i TBs j y3x j xOP{s4�HQ{x�n i s;o
PRMHy i Q{� iuh�j oªS4W�r/z9s j Q3MHy i z�y3xOPRP�P i z�Q3lmxOk`MHPRlmkHN � L h �	�°�	sqP�nvsq� i �
± l�kHz i/� L h �	�*��s4�²kxqQ7y3Mk³s�Q3y{sqkPªo©My{sqkHl�z�Q s4y3N i Q�� i Qul|Q ��sqP i PRP i k�Q3l�sq��Q3x`� i o
PRlmNOkpsqk�vz�xOkHPRQ3y3MHz$Qts�y3sq�Hl�x�sqz�Q3l �qi Q sqyRN i Q%�xO�m� i y�~DxOy�Q3� i wRxO�����}� i z�MHy3y i k�Q%Q sqyRN i Q
�Hxq�m� i y zfxqkHP3l�PRQ{P xq~�s���s4�H� i y�Q{��s;Q�z9s4kb�HxO�m�´M j Q{x@W�Q sqyRN i Q3P�sqkH�bl�P �HyRl �qi kb���>s
PªQ ifjj!i y�ngxqQ3xOy	lmk�Q3xvs4kH��xqMQdxq~µQ{� i � i sqn¶��lmk i � ± l�kHz i Q3� i Q sqyRN i Q3P�s4y i ngxOMHk�Q i �
~Dy ifi �|�psqkH�gsqy i kHxqQ�lmkHPRlm� i s�zfxqk�Q{sqlmk i y�Q{�lmP%n i Q{�HxB�plmP�kHx4QtPRM ¢ zfl i k�Qt~Dxqy�z9sqyRyR�BlmkHN
Q{sqy3N i Q{P7�dl�Q3�·sq� j ��s i ngl�QRQ i y3P7�dl�Q3�(sq� j ��s i k i y3NOl i P¸�HlmNq� i y7Q{�Hsqk·¹¥� i$º �µ�}� i P i
L�z�Q{l�kHlm� i P zfsqkb»Ongx �Oi »@sJ��s9�´~DyRxOn®Q{� i Q{sqy3N i Q j ��s4Q3lmkHNg���bsq� j ��svy i z�xOlm��� �}� i y i o
~DxOy7l|Q��	sqP i PRP i k�Q3l�sq��Q3x�� i P3l�NOk(s4kH�²Q i PªQ/s`k i �¼Q sqyRN i Q¸�HxO��� i y7~DxOy�Q3� iv� L h �	�
� i Q i z�Q{xqyf�
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�µx�MP i Q{� i k i � � i P3lmNqk³xq~�Q{� i y3sq�HlmxOsqz�Q3l �Oi Q sqyRN i Q¸�HxO��� i yg§�������«7s`k i �¼� i sqn
j l j!i ��s4�gQ3xu� i z�xOkHPªQ{y3Mz�Q i ���%��l�NOMHy i ½ TUSUTBW¸sqkH�g�uPR�HxJ� Q{� i Q i z �HkHl�z9sq���Hy3s9�dlmkHNOP
xq~}Q3� i � i P3l�NOk��>�}� i k i � � i sqn j l j�i l�P/s´PªQ{y3sqlmNO��Q j l j�i sqk�·�Hx i P/kHx4Q/��s �Oi s
z�y3xOPRPf�#�}�Hl�Pvs4�m�mxJ�dP�s4k�s4�mMHnglmk�MHn z��B�ml�kH� i y¥§DQ{� i �5����«uQ{x£PR�mlm� i lmk�Q{x£l|Q9�·�}� i
k i ������� z�xOkHPRlmPRQ3P%xq~�s4kvs4�mMHnglmk�MHn P3� ifi��qi �dl�Q{�p;s j Q3xOk��dlmkH�xK�dP%xOkp��xqQ{� i kH�HPf�
�}� i �dl�kH�HxJ�dPdsqy i PRM jHj xOyRQ i �¥���`sqk`sq��MHnvl�k�MHn ~Dy3sqn i §¬P ifi ��lmNqMHy i ½O½ «tQ{�Hs4Q}z9s4k
� i P3z�y i � i �(lmk�Q3x`sqkH�£xOMQ7x4~�Q3� i sq��MHnvl�k�MHn P3� i�i��qi � � kP3lm� i Q{� i ����� PR� i�i��Oi sqk
sq��MHnglmk�MHn �ml j �HsqP�� i�i k²n�sqz �lmk i �£Q3x��xO�m�bQ{� i s4�mMHnglmk�MHn Q sqyRN i Q7~Dxqlm��PRM jHj xOyRQ
yRlmkHN §D�d� ± ��«b§¬P i�i � i Q{sqlm� W�l�k ��lmNqMHy i ½ SU� �}� i � i sqn j l j�i ~DxOy�Q3� i ����� lmP
� i P3l�NOk i �v�dl�Q{��sqk@l�kH� i�� PRx�Q{�Hs4Q	l|~ Q{� i ����� lmP�lmkHP i yRQ i �@l�k�Q{x j l j�i l|Q{Ptsq�ml�NOkHn i k�Q
l�P}y ifj y3xB�HMHzfl��H� i �
��sqy3���sqy i Q3xvngxOMHk�Q}Q3� i �d� ± �*�dl�Q3�¤Q{� i y{s4�Hlmx�s4z�Q{l �Oi Q{sqy3N i QdNO�mM i �`Q{x��	s4P sq��P3x
� i P3l�NOk i � � ��i Q sql����¥lmk²��lmNqMHy i ½ S@PR�HxJ�dP�sqk³sq��MHnvl�k�MHn j�i � i PRQ{sq�%xOk£�d�Hlmz �£Q{� i
�d� ± �¶z9sqk°� i`j �msqz i ��s4kH�°Q3� i �����®P3� ifi��qi zfsqk�Q{� i k�� i PR�ml��#x �qi ypQ{� i xOMUQ i y
�Hlmsqn i Q i ydxq~�Q{� i�j�i � i PRQ s4��MHk�Q{l��µQ3� i �d� ± � Q{xOMHz � i P Q3� i ��l j lmk�Q3� i �5��� P3� ifi$�Oi �
�}� i Q3� i PR� i�i��Oi lmP�Q3MHy3k i �gx �qi y%�dl�Q3�pQ3� idj!i � i PªQ sq��PªQ{lm���l�kgl|Q9� �}� idj!i � i PªQ sq��l�P�Q{� i k
y i ngx �qi ��� ± �xOMH�m��l�Q�� i PRQ3MHz ¥lmkHPRlm� i Q{� i P3� ifi��qi Q3� i sq��MHnglmk�MHn¶l�kHP i yRQ/§¬� i Q sql���¹
l�k·��l�NOMHy i ½ W¥z9sqk(� i MHP i �·Q{� i�� Q3y{sqz$Q�Q3� i�j�i � i PRQ{sq���¥L�~¨Q i yuQ3��s4Q¸Q{� i �d� ± � lmP
NO��M i �¤Q3xpQ3� i ����� P3� ifi��qi �
�µx i kP3MHy i Q{��s;QuQ3� i ����� PRQ s9�BP/l�k j xOP3l|Q{lmxqk³xOk²Q{� i lmkH� i�� sqkH�·�Hx i PukHxqQuP3��lm� i
l�k(Q{� i x jHj xOP3l|Q i �Hlmy i z�Q3lmxOk·s´y i PRQ{y3sqlmk�Q�lmk·PR��s j�i xq~�s´Q{�lmk#sq��MHnglmk�MHn yRxU� §DP ifi
��l�NOMHy i ½ V���sqPd� i�i k�� i PRlmNOk�� � Qd�dlm��� � i�j ��sqz i �¥lmk�Q{x�Q3� i�� ��� i sqn j l j�i sqkH�¥��s9�
sqNOsqlmkHPªQdspP{s4~ i Q©� � �µo���o©yRlmkHN��HxO�m� i y¸§��5lmNOMHy i�� «$�
�µx²~DMyRQ{� i ygy i �MHz i Q{� i¥j xOP3PRlm�Hl��ml�Q©�³xq~ nvx � lmkHNbQ3� i �5���uT�Q{� i¤� sqz�MHMHn PR�BPRQ i n
��s4P�� ifi k´y i � i P3lmNqk i �¥P3xpQ{��s;Q�Q3� i � i sqn j l j!i l�P j MHn j!i �¥xqk�l�k¥�lmy i z�Q3lmxOk`xq~µQ{� i
����� Q{xbQ{� i lmkH� i�� sqk�°� i Q�M j Q{x²sqlmy¸~Dy3xOn Q{� i x jHj xOP3l|Q i PRl�Q i �³�}�lmP���s9�·Q{� i
�Hl! i y i k�Q3l�sq� j y i PRP3MHy i@i kP3MHy i P�lmk²��xqQ{�³z9sqP i P�Q3��s4Q¸Q{� i ����� l�P j y i PRP i ��s4N�sqlmkPRQ
Q3� i l�kH� i�� ����lmNqMHy i P/¹UT#"T�rBT�$T ½ �HT ½ ¹BT�sqkH� ½ "´PR�HxJ� Q{� i � i PRlmNOk·x4~	Q{� i � i sqn
j l j!i z�xOn j xOk i k�Q{P��
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�	� i � �Oi ������P7� i y i �MHlm�|Q9�u�%� i��qi k²xq~tQ3� i n � i y i Q i PRQ i �²MHkH� i y � sqz�MHMHn Q3x¤P i�i
l|~	Q{� i ;s j Q{xqk(�dlmkH�xK�dP�� i ���·M j �HMy3lmkN�Q{� i@j MHn j o©xqMQ/s4kH� �Oi k�Q j ��sqP i �>�}� i
i��j�i yRlmn i k�Q���sqPpzfxOkH�MHz�Q i ����� j ��sqz�lmkHN i sqz ���xO�m� i y/lmk�Q3x£Q3� i � i PRlmNOk i ��� i sqn
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j l j!i � �}� i � i sqn j l j!i ��sqP¥zfxOkk i z$Q i � Q{x�s#y3xOMHNq�HlmkHN j MHn j Q{�Hs4Q`zfxOM�m� � i
� sq� �Oi ��x  ²��� � sq� �Oi ½ §DP i�iu¡ NOMy i ½ rO«	xOk´xOk i PRlm� i sqkH�>sp� i QRoFx  � sq� �qi § � s4� �Oi SO«
xOk¥Q{� i xqQ{� i yf�}�µx�P ifi l|~�Q3� i �5���u� P zfxqMH�m�¥�dl�Q{�PRQ s4kH��Q3� i ~DxOyRz i P xOk¥Q{� i 4s j Q{xOk
�dl�kH�HxJ�dP��HMy3lmkNuQ{� i i�� sqz�M�s4Q3lmxOk�sqkH��� i Qªo©x  j �HsqP i Q3� i � i sqn j l j�i ��sqP j MHn j�i �
�HxJ�dk³���£x j!i kHlmkHN � sq� �qi ½ �vL�~¨Q i y i$� s4zfM�s4Q3lmxOk � sq� �Oi ½ ��sqP¸zf�mxqP i �³sqkH� � sq� �qi S
��sqP¸x j!i k i �(sqkH�£Q{� i � i sqn j l j�i ��sqP¸y{s j lm�H�|�>� i Q¸x  ·Q{x�s4Q3nvxOP j � i y igj y i P3P3My i �
�}� i ;s j Q{xOk@~DxOl�����sqP}xO�P i y �Oi �´sqk�`Q3� i7j yRxUz i �HMHy i �	s4P}y ifj�i s;Q i �`��ngxOy i Q{l�n i Pf�
L��m� Q i PRQ i � �����u� P�P3xJ� i �´kHxgzfy3sqz @xOy}~¬s4Q3lmNOM i lmk¤Q{� i ;s j Q{xOk¤�dlmk�HxJ�dPf�
����� k�MHn�� i y ½ �	sqP}Q3� i k j MQdl�k�Q{x/Q{� i7j l j�i sqkH� � sq� �Oi ½ sqkH�¤Q©�tx��	sqPdx j�i k i ���
�}�Hl�Pvz�y i s4Q i � s j�i yRn�sqk i k�Q@s4lmy���xJ� sqy3xqMHkH��Q3� i �5���u�%�}� i´i��Uj!i y3lmn i k�Qv�	sqP
z�xOkH�HMHz$Q i �*~DxOy "OV�nvl�k�MQ i Pf�®��xqk �qi�� �	s4y j l�kHN�x4~uQ3� i ;s j Q{xOk ~DxOlm�7l�k sqlmy���xJ�
�Hl�y i z�Q{l�xOkv��sqP}xO�P i y �Oi ���tL�~¨Q i ytQ{� i "OV�nglmk�MQ i P�Q3� i ����� �	sqP}y i ngx �Oi �`s4kH�@Q{� i
;s j Q3xOk���sqP�lmkP j�i z�Q i �����}� i ;s j Q3xOk�PRQ{sJ� i �pNO��M i ��Q3x Q{� i ����� sqk�/Q{� i xq�HP i y �Oi �
PªQ{y i Q{z �Hl�kHNp�	sqPdl�k`Q3� i�i �msqPRQ3lmz7� i ~DxOy3nvs4Q{l�xOk@y i NOl�xOk��
�}� i y i ~DxOy i l|Q�l�PuQ3x>� i zfxOkzf�mM� i �·Q3��s4Q�Q3� i ;s j Q{xOk(�dl�kH�HxJ�dP��dl��m�%kHxqQ��HMHy3PªQ�xOy
z�xOn i MkHNO�mM i �¥lmk`sqk�sqzfz�lm� i k�Q sq��z i yRQ{sqlmk � sqz�MHMHn¯~¬sql��mMHy i �

��l�NOMHy i ½ r � º sqzfMMHn¶PR�BPªQ i n®~DxOy	Q3� i �����*�dlmk�HxJ�*Q i PRQf�
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�µx�lmk �qi PRQ3lmN�s;Q i �HxJ��sqk �5�����HxO���HP�M j MkH� i y�MkBMP3M�sq�UPRQ3y i PRP%zfxOkH�l�Q{l�xOk�xqk i �����
MHk� i yª� i k�Qvsqk(lmn j sqz�QuPRQ3MH��q�b�}� i ����� ��sqP/��x�sq� i �(�dl�Q3�#sbSO¹���n Q{�Hl�z ³�}l
zfsqy3yRl i yu~DxOlm��Q{��s4Qp�dl��m��� i MHP i � s4P���sqz �lmkHNb~DxOy/Q3� i`i � i z�Q3y3x4o j ��s;Q i �·Q{sqy3N i Q{P�§DP ifi
��l�NOMHy i���� « �	�}� i k�Q{� i ����� ��sqP��Hy3x jj!i ��~Dy3xqn sg� i lmNO��Q�xq~ � n xOk�Q{xvs j s �Oi �
��xBxOy����}� i Q i PªQd�	sqP�y i�j!i s4Q i ��xqkHz i ���}� i¸¡ yRP}Q{lmn i Q3� i ����� �Hl�Q}xqk¥Q3� i 4s j Q{xOk
~DxOl��H�dlmkH�xK��TU�HMQ i��qi k¤Q{�HxqMHNO�vQ3� i ~Dxqlm�H��sqP	� i k�Q i ��TUl�Q��	s4P�kHxqQ j MHkHz$Q{MHy i ���%�}� i
sq��MHnglmk�MHn z9sqyRy3l i y�y3l�kHNb��sq�°zfxqn i x  �xq~�Q{� i`ifj x � l i �°zfxqkHk i z$Q{l�xOk°sqkH�#Q{� i �}l
��s4z Bl�kHN¤�	s4P¸yRl jHj�i �b�MQ�kHxqQ7Q3xOy3kbQ{x j l i z i P��/�}� i sq�mMnvl�kBMn zfsqy3yRl i y y3lmkN@�	sqP
� i k�Q����@Q{� i l�n j s4z�Qu§ ± ifi ��lmNqMHy i P ½ � �

½ �



�}� i P i zfxOkH��Q{lmn i Q{� i ����� ��s4kH� i ��xOk�Q3� i Q{� i zfxOyRk i ygxq~�Q3� i �dlmkH�HxJ��� �}� i
l�n j s4z�Q j�i yRn�s4k i k�Q{�|�@� i ~DxOy3n i �¤Q3� i �Hl�sqn i Q i y	x4~5xqk i7i kH�¥���b��VOV�¹4»�l�k¥�l�sqn i Q i y
xOMUQ�x4~�y3xqMHkH���	�}� i ;s j Q3xOk¥~Dxqlm� �dl�kH�HxJ�dP�� i y i kHxqQ j MkHz�Q3MHy i ���d��lmNqMHy i P S4Vvsqk�
S ½ PR�HxJ� nvxqy i � i Q sql��mP��

��l�NOMHy i ½ $ ��� lmz�Q3MHy i xq~�s������u�
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�}� i � i P3l�NOk¤xq~�Q3� i ����� PR�HxJ�dP}lmk�Q3� i�� sqzfMHMn Q i PRQ3PfTHQ3��s4Q	Q3� i ;s j Q3xOk@�dlmkH�xK�dP
�dl��m��PRQ s4kH�¤Q{� i ~DxOyRz i x4~5� i l�kHN j MHn j�i �¤xOk`s4Q}sqk��@y{s;Q i �%�}� i Q i PªQ{Pdsq��P3x�y i$�Oi sq� i �
Q3��s4QdQ{� i ;s j Q3xOk¥�dl�kH�HxJ�dPd�dlm�m� kHxqQ��Hy i sq¤MHkH� i y spzfxqkH�Hl�Q3lmxOk¤� i y i Q{� i¸� sqz�MHMHn
Pª�UPªQ i n¶~¬sqlm��P}sqkH� �Oi k�Q3P�PRMH�H� i kH���¤Q3xgsqlmy��

SqV



��lmNqMHy i ½ � � � n j sqz�Q�sqy i s�xq~µQ{� i �����¸�
S ½



��l�NOMHy i SqV � º l i �*lmk�Q{x�Q3� i ����� s4~¨Q i y}Q{� i �HyRx j �

SOS



��lmNqMHy i S ½�� º l i � x4~5Q3� i lmkHPRlm� i xq~µQ{� i �y3x jHj�i � �����¸�

SqW
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